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Fig. 1. M a p of sou th cen t ra l I ce land , showing the Skaftar Fires (Laki) lava flow, which 
f o r m e d 1 7 8 3 - 1 7 8 4 . Also shown a r e t h e locations f rom which "fires" w e r e r e p o r t e d , a n d 
the i r d i rec t ions to Gr imsvo tn . 
r a ry obse rvers p o i n t e d to an a rea w h e r e n o 
historic e r u p t i o n s h a d o c c u r r e d . Howeve r , 
these d i rec t ions , especially those given in re ­
po r t s f rom t h e Sida district , we re mis lead ing . 
As seen o n t h e old m a p s , t h e m a i n sca rp in 
t h e Sida distr ict (actually a n old sea cliff line) 
was t h o u g h t to r u n east-west, b u t in reality it 
r u n s N 6 5 ° - 7 0 ° E (see F i g u r e 1). T h i s c o m m o n 
b u t local misconcep t ion led to a gene ra l 
clockwise offset of d i rec t ions (be tween 20° 
a n d 60°) c o m p a r e d to t h e t r u e g e o g r a p h i c di­
rect ions . A g o o d e x a m p l e is t h e m u c h - q u o t e d 
wri t ings of t h e R e v e r e n d J 6 n Ste ingrfmsson, 
w h o re s ided in t h e Sida district . T h e r e f o r e 
r e sea r che r s t ry ing to locate t h e n o r t h e a s t e r n -
mos t fires o n t h e basis of c o n t e m p o r a r y d e ­
scr ipt ions f r o m t h e Sida distr ict would be off 
by a b o u t 40° s o u t h w a r d . 
W h e n t h e observa t ions a r e co r r ec t ed for 
this offset a n d c o m p a r e d with d i rec t iona l in­
fo rma t ion g l e a n e d f rom descr ip t ions of t h e 
e a s t e r n m o s t activity f rom o t h e r n e a r b y a reas , 
it is c lear t ha t t h e "fires" w e r e at t he G r i m s ­
votn cen t ra l vo lcano . F i g u r e 1 shows t h e m a i n 
places w h e r e t h e e a s t e r n m o s t "fires" w e r e r e ­
p o r t e d . K is Ki rk jubae ja rk laus tu r in t h e Sida 
district , w h e r e t h e R e v e r e n d J o n S te ingr ims-
son se rved ; N is N u p s s t a d u r ; a n d H is Hof. 
G r i m s v o t n is a l a rge , basaltic subglacial vol­
canic c e n t e r with a 3 5 - k m 2 ca ldera . Recen t 
work [Thordarsson et al, 1987] has shown tha t 
Gr imsvo tn was active t h r o u g h o u t 1 7 8 3 - 1 7 8 5 , 
s u p p o r t i n g ear l ie r sugges t ions by Steinthorsson 
[1977] a n d Sigurdsson and Sparks [1978] tha t 
t he Skaftar Fires fissure basalt e r u p t i o n was 
p a r t of a major r i f t ing even t o n t h e Gr ims­
votn volcanic system. T h e Skaf tar Fires (or 
Laki) e r u p t i o n is discussed in t h e art icle " T h e 
Rela t ionsh ip be tween Volcanic E r u p t i o n s a n d 
Cl imate C h a n g e : Still a C o n u n d r u m " by S. 
Self a n d M. R. R a m p i n o o n p a g e 74 of this 
issue. 
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T h e r ecen t Eos r e p o r t by Anderson [1987] 
rev iewed p rospec t s for u s ing d a t e d g ran i to id 
p l u t o n s as crus ta l nails in t h e r econs t ruc t ion 
of descen t o r ascent of d e f o r m e d crus t d u r ­
i ng o rogen ic processes , if sui table g e o b a r o ­
m e t e r s cou ld b e es tabl ished. Hammarstrom and 
Zen [1986] a n d Hollister et al [1987] have p r o ­
p o s e d a n empi r i ca l g e o b a r o m e t e r for calcal­
kal ine p lu ton ic rocks of tonal i te a n d g r a n o d i -
or i t e compos i t ion based o n t h e total Al con­
t en t (A i r ) of calcic h o r n b l e n d e s . T h i s 
p ropos i t ion has g e n e r a t e d cons iderab le in ter­
est. 
I n a minera logica l s tudy of five synmeta -
m o r p h i c calcalkaline p lu ton ic complexes , 
Hammarstrom and Zen [1986] conc luded tha t 
t h e l inear r e l a t ionsh ip be tween A l r of h o r n ­
b l e n d e a n d p r e s s u r e of crystall ization, i nde ­
p e n d e n t l y es t ima ted f r o m m e t a m o r p h i c as­
semblages in t h e c o u n t r y rock, could b e used 
as a n ind ica tor of p r e s s u r e of solidification. 
T h e i r empi r ica l cu rve , r e p r o d u c e d in F i g u r e 
1, was based o n d a t a f rom samples tha t crys­
tallized at 1.5-3 k b a r a n d 7 - 1 0 kbar . Hollister 
et al. [1987] tes ted a n d conf i rmed the p r o ­
posed h o r n b l e n d e g e o b a r o m e t e r with d a t a 
for h o r n b l e n d e s f r o m n i n e addi t iona l calcal­
kal ine p lu tons t h a t filled t h e g a p f rom 4 to 6 
kbar , a n d t h e n a d d e d po in t s at t he low- a n d 
h i g h - p r e s s u r e e n d s . T h e i r cu rve differs 
slightly f rom t h a t of Hammarstrom and Zen 
[1986] , with a smal le r es t imated e r r o r (F igure 
1). Bo th g r o u p s e m p h a s i z e d tha t t h e g e o b a r o ­
m e t e r was res t r ic ted to calcalkaline rocks with 
specific m i n e r a l assemblages a n d to h o r n ­
b l e n d e tha t crystall ized n e a r t he sol idus for 
t h e gran i to ids . T h e empi r ica l g e o b a r o m e t e r 
lacked rel iable e x p e r i m e n t a l conf i rmat ion 
w h e n pub l i shed , as discussed by H a m m a r ­
s t rom a n d Zen with pa r t i cu la r r e f e r ence to 
Helz's [1982] review of t h e p h a s e re la t ions 
a n d compos i t ions of a m p h i b o l e s p r o d u c e d in 
e x p e r i m e n t a l s tud ies of n a t u r a l rocks. W e 
have new e x p e r i m e n t a l d a t a o n h o r n b l e n d e 
compos i t ions in a par t ly mel ted , vapor -absen t 
tonal i te t ha t p rov ides d i rec t e x p e r i m e n t a l cal­
ibra t ion . T h i s tonal i te has been the subject of 
m a n y p rev ious e x p e r i m e n t a l s tudies [see 
Huang and Wyllie, 1986] . 
E x p e r i m e n t s w e r e c o n d u c t e d in gold cap­
sules in p is ton-cyl inder a p p a r a t u s at 10 kbar 
for d u r a t i o n s of 1 day a n d 4 - 5 days , wi th 
negligible Fe loss to t h e capsule . Pol ished sec­
t ions of e x p e r i m e n t a l cha rges w e r e e x a m i n e d 
with s cann ing e lec t ron microscopy, a n d min­
era l a n d glass compos i t ions w e r e ana lyzed by 
m i c r o p r o b e . T h e necessary l o n g - r u n d u r a ­
t ions p r e c l u d e d use of a n ex t e rna l oxygen fu-
gacity buffer . W e h a v e ev idence tha t t h e oxy­
g e n fugacity in t h e e x p e r i m e n t s is close to 
t ha t of nickel-nickel o x i d e ( N N O ) , a n d we be­
lieve tha t this is i m p o s e d by t h e i r o n - b e a r i n g 
c o m p o n e n t s in t h e assemblage tha t is p r e s e n t 
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Fig. 1. T h e empi r i ca l curves o f Hammarstrom and Zen [1986] (dashed l ine, e s t imated er­
r o r ± 3 kbar ) a n d Hollister et al. [1987] (solid l ine, e s t ima ted e r r o r ± 1 kbar ) , ex t r apo l a t ed to 
10 k b a r ( l ighter l ines). T h e crosses r e p r e s e n t A l r in near - so l idus e x p e r i m e n t a l a m p h i b o l e s 
in p a r d y m e l t e d v a p o r - a b s e n t tonal i te a t 10 kba r a n d 850°-950°C, m e a s u r e d by e lec t ron mi-
c r o p r o b e . 
in t h e capsu le a t t h e cond i t ions of reac t ion . 
T h e oxygen fugacity is consis tent wi th tha t 
d e d u c e d by Hammarstrom and Zen [1986] for 
t h e solidification o f calcalkaline rocks in the i r 
s tudy . 
A t 10 k b a r t h e subsol idus assemblage is 
t h a t of a ga rne t - tona l i t e . A m p h i b o l e compos i ­
t ions in nea r - so l idus e x p e r i m e n t s a r e p lo t t ed 
in F i g u r e 1. E r r o r ba r s a r e based o n a ± 5 % 
e r r o r in t h e p r e s s u r e m e a s u r e m e n t a n d a 
s t a n d a r d devia t ion (2 <x) of 0 . 3 % relat ive for 
A l r ca lculated f r o m repl ica te m i c r o p r o b e 
analyses of a composi t ional ly h o m o g e n e o u s 
a m p h i b o l e . T h e n e w calcic a m p h i b o l e in t h e 
near - so l idus 850°C e x p e r i m e n t a l r u n plots 
very close to t h e empi r i ca l cu rve of Hollister et 
al. [1987] . App l i ca t ion of this g e o b a r o m e t e r 
to t h e relict h o r n b l e n d e , with substantial ly 
lower A i r con t en t s , impl ies a p r e s s u r e of so­
lidification for t h e s t a r t ing tonal i te of be­
tween 2 a n d 3 kba r . H o r n b l e n d e in a n 875°C 
e x p e r i m e n t a l r u n coinc ides with t h e empi r ica l 
cu rve of Hammarstrom and Zen [1986] , b u t this 
h o r n b l e n d e is subcalcic a cco rd ing to Haw­
thorne's [1981] classification. Whi le t h e p h a s e 
assemblage at 850°C satisfies t h e m i n e r a l cri­
te r ia for b o t h empi r i ca l g e o b a r o m e t e r s , t h e 
o t h e r two fail because t h e 875°C r u n has n o 
or thoc lase , a n d t h e 950°C r u n con ta ins n o 
qua r t z , o r thoc lase , o r biot i te . T h e h o r n b l e n d e 
in t h e h i g h - t e m p e r a t u r e r u n is significantly 
m o r e a l u m i n o u s t h a n near - so l idus h o r n ­
b l e n d e a n d does n o t fall n e a r t h e g e o b a r o ­
m e t e r curves . T h e resul ts s u p p o r t t h e conclu­
sion of Hammarstrom and Zen [1986] a n d Hol ­
lister e t al. t ha t t h e g e o b a r o m e t e r is 
appl icable only to rocks with t h e mine ra l s 
specified above a n d at near - so l idus cond i ­
t ions. Significant d i sc repanc ies a r e i n t r o d u c e d 
if o n e of t hese mine ra l s is absen t . Add i t i ona l 
e x p e r i m e n t a l cal ibrat ion is des i rab le for t h e 
empi r ica l g e o b a r o m e t e r a n d for o t h e r in ten­
sive p a r a m e t e r s in add i t i on to p r e s s u r e , in­
c l u d i n g t e m p e r a t u r e a n d a H 2 o> which affect 
t h e Al c o n t e n t of a m p h i b o l e . 
O u r e x p e r i m e n t a l resul ts o n h o r n b l e n d e 
p r o v i d e t h e first d i rec t ca l ibra t ion of t h e e m ­
pirically def ined g e o b a r o m e t e r cu rve . Al­
t h o u g h m a n y m o r e e x p e r i m e n t s a r e r e q u i r e d 
to establish t h e t h e o r y of t h e reac t ions t ha t 
buffer a m p h i b o l e compos i t ions a l o n g var ious 
vectors [Thompson et al, 1982] , t h e fact t ha t 
this ca l ibra t ion fits t h e e x t r a p o l a t e d empi r ica l 
cu rve s u p p o r t s t h e reliability o f t h e ind i rec t 
a p p r o a c h involving es t imates of t h e p r e s s u r e 
of c o u n t r y rocks to de r ive a n empi r i ca l cu rve 
for t h e p l u t o n s . T h e a g r e e m e n t b e t w e e n t h e 
two a p p r o a c h e s e n h a n c e s t h e prospecf t h a t 
g ran i to id p l u t o n s will p r o v e to b e ex t r eme ly 
useful in t r a ck ing t h e rise a n d fall o f d e f o r m ­
ing crus t . 
T h i s r e s e a r c h was s u p p o r t e d by N S F -
E A R 8 5 - 0 6 8 5 7 . 
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T h i s message is n o t of a n insp i ra t iona l na ­
t u r e . I h o p e tha t this is a rel ief to you ; if you 
n e e d insp i ra t ion I sugges t t h a t you follow t h e 
p r i m a r i e s closely in this e lect ion year . I n ­
s tead , I 've wr i t t en a r a t h e r d r e a r y piece a b o u t 
t h e n u t s a n d bolts t h a t k e e p t h e Volcanology, 
Geochemis t ry , a n d Pe t ro logy (VGP) Section 
go ing . T h e s e n u t s a n d bolts a r e essential to 
t h e section, however . I t m a y b e useful to you, 
o r you m a y b e able to h e l p . 
You will b e h e a r i n g m o r e a b o u t t h e Geo­
physics Resea rch F o r u m in t h e f u t u r e in 
these pages . T h e A G U Counci l , wi th y o u r 
h e l p , will b e t ry ing to d e t e r m i n e w h a t i m p o r ­
t a n t issues a n d pr ior i t ies s h o u l d d o m i n a t e t h e 
science ove r t h e n e x t few years . Similarly, t h e 
Na t iona l A c a d e m y of Sciences—National Re­
search Counci l ' s B o a r d o n E a r t h Sciences is 
p l a n n i n g to wr i te a r e p o r t o n pr ior i t ies a n d 
f u t u r e o p p o r t u n i t i e s in t h e E a r t h sciences. If 
you have ideas o n w h e r e you feel t h e science 
shou ld b e h e a d i n g , o n pr ior i t ies in t h e sci­
ence , o n which subfields s h o u l d b e e m p h a ­
sized a n d which d e e m p h a s i z e d , p lease wr i te 
m e . I t 's i m p o r t a n t , as such exercises can p r o ­
foundly affect t h e f u t u r e a n d f u t u r e f u n d i n g 
of o u r science. V G P science is par t icu lar ly ex­
cit ing, a n d t h e bes t ideas m u s t b e inc luded . 
I f you have ideas for a C h a p m a n Confe r ­
ence , let m e o r A G U H e a d q u a r t e r s k n o w . As 
section secre tary , D o n DePao lo has t h e big­
gest j o b in V G P : look ing af ter t h e scientific 
p r o g r a m for V G P for t h e A G U Fall a n d 
S p r i n g mee t ings . I a m mos t g ra te fu l to D o n , 
as I a m to Roz Helz w h o filled in for D o n for 
this fall's m e e t i n g . I f you have g o o d ideas for 
symposia for t h e 1988 S p r i n g Mee t ing , let 
D o n know; you will enjoy t h e m e e t i n g m o r e , 
This page may be freely copied. 
